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Abstract: DESCRIPTION (Adapted from the applicant's abstract): The establishment of 
functional neural circuits in the vertebrate central nervous system depends on the correct 
partial positioning of distinct neural cell types. In the hindbrain this is facilitated by the 
appearance of segments, or rhombomeres, that act as lineage-restricted compartments in 
which developmental programs are reiterated. Hindbrain neural crest contributes to the 
structural and neuronal components of the head and neck, and disruption of the early 
patterning of the hindbrain results both in neurological and craniofacial defects in humans. 
The long-term goal of this research is to understand how hindbrain segmentation is 
established, how segments acquire distinct identities and how these identities result in the 
specification of functionally distinct neuronal cell types. The zebrafish, suited to both 
genetic analysis and experimental embryology, is used as a model system in which to 
address these questions. Lazarus and valentino are zebrafish hindbrain segmentation genes 
that were identified in a screen for zebrafish mutants in which hindbrain patterning is 
disrupted. The proposed experiments use these mutants to address the genetic and molecular 
basis of head segmentation as follows: (1) Genetic analysis of lazarus will address whether 
its function is required within the hindbrain or in the periphery to bring about global 
segmentation in the head. Positional cloning will establish its molecular mechanism and its 
position in the hierarchy of hindbrain segmentation. (2) The role of valentino in hindbrain 
segmentation will be studied by identifying molecular partners with which it interacts in 
order to subdivide rhombomeres 5 and 6 from their common precursor in the presumptive 
hindbrain. (3) The hypothesized role of Eph receptors and their ligands in mediating 
repulsive cell-cell interactions in the hindbrain will be examined by assaying the effects of 
Eph and ephrin expression on the characteristic behaviors of valentino and lazarus mutant 
cells in genetic mosaics. 
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